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Abstract 
A meta-analytic review was conducted to evaluate the advantages of the theory of planned 
behavior (TOPB) over the theory of reasoned action (TORA). The overall predictive power 
ofTOPB, the additional contribution of the construct perceived behavioral control (PBC), the 
proposed moderating effect of PBC on the intention-behavior link, and other moderators were 
examined. Empirical support for dividing PBC into perceived difficulty and perceived 
control was found. Results showed that perceived difficulty consistently exerted significant 
effects on intention and behavior, whether intention was operationalized as pure intention or 
as expectation. Perceived control had negligible effect on intention. The expectation-
intention distinction helped clarify the difference between perceived control and perceived 
difficulty. It was suggested that future research should clearly specify the meaning of 
perceived behavioral control and behavioral intention, and operationalize these constructs 
accordingly. 
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Adding Perceived Behavioral Control to the Theory ofReasoned Action: 
Time to look back and think 
Proposed by Ajzen (1988, 1991) for understanding and predicting behavior, the theory 
ofplanned behavior (TOPB) is an extension of theory of reasoned action (TORA, see Ajzen 
& Fishbein, 1980) with the constructs perceived behavioral control (PBC) added. Since 
Schifter and Ajzen's (1985) pioneering work, increasing number of studies have been 
conducted to compare the two models. It amounts to over 100 studies during the period of 
1991 to 1996. In exercise research, Godin (1993) and Blue (1995) found in their quantitative 
reviews some support of adding PBC. However, when considering a broader scope of 
behavior, improved predictive power by adding PBC to TORA was not consistently found 
(Petty, Wegener, & Fabrigar，1997). Since a relatively large number of studies have 
examined the applicability ofTOPB in predicting behaviors from diverse domains, it seems 
to be an appropriate time to conduct a meta-analytic review to assess the theoretical 
importance of adding PBC to TORA (hence TOPB) and the relevant empirical support, as 
well as the possible factors that might influence the unique effect ofPBC. These pieces of 
information may suggest to researchers how to improve the conceptualization ofPBC in 
particular and TOPB in general. 
The Theory ofPlanned Behavior 
Theory ofReasoned Action 
TOPB (Figure 1) is an extension ofTORA (Ajzen & Fishbein，1980) which states that 
the occurrence of a behavior is determined by the corresponding behavioral intention, the 
intention to perform it. Behavioral intention is in tum determined by two factors, the attitude 
toward the act and the subjective norm regarding that performance. The attitude toward the 
act is the evaluative judgments concerning the actual performance of the behavior. The 
subjective norm is an individual's subjective normative beliefs that to what extent the 
significant others will approve or disapprove ofher/his performing the behavior. Presumably 
the two constructs are determined by a set of underlying beliefs (as presented in Figure 1). 
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Variables external to the model, like personality traits and demographic variables, influence 
behavior by affecting the underlying beliefs and influencing the relative importance of 
attitude and subjective norm in determining the behavioral intention. 
Theory ofPlanned Behavior 
TORA is intended to explain behaviors under complete volitional control (Ajzen & 
Fishbein, 1977). When applied to behaviors outside this boundary condition, there was an 
appreciable decrease in predictive power (Sheppard, Hardwick, & Warshaw，1988). TOPB is 
proposed to extend this model to behaviors not under complete volitional control by adding 
the construct perceived behavioral control (PBC), which "refers to perceived difficulty or 
difficulty ofperforming the behavior, and it is assumed to reflect past experience as well as 
anticipated impediments and obstacles" (Ajzen, 1991, p.l88). Like attitude toward the act 
and subjective norm, PBC is hypothesized to be influenced by a set ofbeliefs which “deals 
with the presence or absence of requisite resources and opportunities" (Ajzen, 1991，p.l96). 
Perceived behavioral control,s effects 
The hypothesized relationships ofPBC with TORA's constructs as proposed by Ajzen 
(1991) are presented below. First, if one perceives a behavior as difficult to perform or not 
under one's control, the intention to perform it will decrease accordingly (Path 1 in Figure 1). 
Second, for behaviors not under complete volitional control, to the extent that PBC 
realistically reflects the external factors that can hinder or facilitate the performance (i.e., 
actual control), PBC can have a unique effect beyond behavioral intention in predicting the 
actual performance (Path 2). Third, when there is a control problem in enacting a behavior, 
perceiving a behavior as controllable and easy will be a necessary but not a sufficient 
condition for translating intention to actual performance. Hence Ajzen proposed that PBC 
should also moderate the relationship between behavioral intention and the actual 
performance of a behavior (Path 3). The first two hypotheses received some empirical 
support (e.g.. Madden, Ellen, & Ajzen, 1992; Schifter & Ajzen，1985; also see Ajzen, 1991， 
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for a review). On the other hand, the interaction hypothesis received little attention as well as 
empirical support (Ajzen, 1991). � 
Advantages ofTOPB and PBC 
The value of PBC is twofold. First, from a theoretical perspective adding PBC 
releases the assumption that a behavior is under control of an individual and explicitly takes 
the controllability into account, and hence expands the scope of the theory. As argued by 
Ajzen (1991), "even very mundane activities, which can usually be executed (or not 
executed) at will, are sometimes subject to influence of factors beyond one's control" (p.455-
456). Second, from an applied perspective adding PBC provides one more channel to 
influence behavior. In addition to influence the beliefs underlying attitude toward the act and 
subjective norm, one can try to promote socially desirable behavior by influencing the control 
beliefs and perceived power that underlie PBC. 
The theory of planned behavior attracted a great deal of attention in the past decades, 
mainly from applied social scientists. The behavioral domains ever applied varied 
qualitatively, including condom use (Chan & Fishbein，1993; Reinecke, Schmidt, & Ajzen， 
1996; White, Terry, & Hogg, 1994), premarital sex (Chan & Cheung, in press), attending 
health checks O^orman & Conner，1993, 1996)，class attendance (Ajzen & Madden, 1986; 
Prislin & Kovrlija, 1992), various leisure activities (Ajzen & Driver，1992), participating in 
regular exercise (Theodorakis, 1994; van Ryn, Lytle, & Kirscht, 1996)，violating driving 
regulations (Parker, Manstead, & Stradling，1995)，and dishonest behaviors like cheating on 
an exam and shoplifting (Beck & Ajzen，1991). 
The predictive power ofTOPB without PBC (i.e., TORA) have been well-established 
(see the meta-analysis by Sheppard et al., 1988). One important question remained 
unanswered is what we can gain from adding PBC to TORA. Thus, the first aim ofthe 
present study is to assess the improvement due to PBC in predicting intention and behavior. 
To the author's best knowledge, published reviews have only been conducted in some 
specific behavioral domains (e.g., physical activity: Godin in 1993 and Blue in 1995; health 
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behavior: Godin & Kok, 1996). The present study attempted to conduct a broader review of 
the existing findings on PBC's additional predictive power over TORA. The other aims of the 
present study follows from the narrative review in the next section. 
Current Status 
Since Schifter and Ajzen's pioneering work (1985) and the introduction ofTOPB by 
Ajzen's (1991) paper in Organizational Behavior and Human Decision Processes, the 
amount of empirical work on TOPB has been increasing rapidly. A search of PsycLIT, Social 
Science Citation Index, and MEDLINE revealed about 13 and 14 published empirical studies 
examining TOPB in 1990 and 1991 respectively. The number of empirical studies increased 
to about 40 in 1995. By the end of 1996, the number is still over 30. It is estimated that by 
the end of 1996 there were at least 100 published empirical studies on TOPB, in only a period 
ofsix years starting from 1991. What did the many researchers and their studies contribute to 
the theoretical advancement ofTOPB, or more specifically to the role ofPBC in TOPB? The 
following sections will review the common assertions adopted and questions raised. 
Whv adding PBC to TORA? : TOPB,s domain ofapplication 
Most researchers cited Ajzen's (e.g., 1988, 1991) arguments to support them to 
investigate TOPB in the particular domains or situations they investigated. One usual 
argument is the behavior of interest is not under complete volitional control and therefore 
PBC is expected to increase explanatory power ofTORA. Another argument is, 
TOPB/TORA's utility have been well-established in various other behavioral domains, so the 
theory's applicability in an not-yet-examined area were explored. Certainly, when they found 
significant unique contribution ofPBC in predicting intention and behavior, they concluded 
that their assumption was supported, the behavior is indeed not under control and therefore 
adding PBC is necessary. It is important to note researchers' reactions when nonsignificant 
findings were obtained. 
Twenty studies with nonsignificant findings were examined. In over halfofthem, the 
authors inferred from the nonsignificant effect ofPBC that the behavior in question was 
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indeed highly controllable (e.g., Beale & Manstead，1991; Kelly & Breinlinger，1995; 
Netemeyer, Burton, & Johnston，1991; Theodorakis, 1992). However, only three of them 
actually examined explicitly in their reports the mean values ofPBC (Chan & Fishbein，1993; 
Corby, Jamner, & Wolitski，1996; Yordy & Lent，1993). More importantly, in more than ten 
studies, the researchers discussed the degree of volitional control of the target behavior 
without explicit reference to the mean PBC scores (e.g., Millstein，1996; Netemeyer & 
Burton, 1990; Traeen & Nordlund, 1993). 
It can be shown that the above inference drawn on nonsignificant PBC effect is 
problematic. According to Ajzen (1991)，PBC should have significant direct effect (not 
mediated by intention) on behavior only when the behavior is not under complete control. He 
did not suggest that a behavior is not under complete control when PBC does not have direct 
effect on behavior. It is reasonable to suggest that PBC,s direct effect might also be affected 
by many other factors. The aforementioned usual reaction to the nonsignificant PBC effect 
will also make the hypothesized role ofPBC infalsifiable. The relationship between a 
behavior's controllability and PBC's additional utility is a hypothesis ofTOPB, not an axiom. 
It is reasonable to use nonsignificant finding as a clue to question whether a behavior is under 
complete volitional control, //there is no other information available. When the mean PBC 
scores are available, it is more objective to directly address the magnitude ofthis mean to 
judge a behavior's controllability, especially in studies with multiple behaviors studied. This 
was exactly what Madden et aL did (1992). They demonstrated how PBC's direct effect on a 
behavior varied as the behavior's mean rating of controllability. 
However, the study by Madden et al. (1992) examined ten behaviors, relatively large 
in quantity but restricted in variety. It remains an open question to what extent PBC's unique 
effect varies as a function of a behavior's controllability. IfPBC's effect actually depends 
very little or is even unrelated to a behavior's controllability, then "explaining" nonsignificant 
finding ofPBC unique effect by asserting that a behavior is under control will lead us to miss 
opportunities to investigate other factors or boundary conditions that might attenuate PBC's 
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effect. Therefore, in the present study the second aim is to examine the extent to which mean 
PBC scores of a behavior moderate PBC's unique effect over TORA's constructs, in a 
broader variety ofbehaviors, populations, and context than the study by Madden et al. (1992). 
Further expanding TOPB 
Over twenty studies questioned the insufficiency ofTOPB and investigated whether 
TOPB could be expanded by adding other variables，mainly psychological ones. The 
variables fell into seven major categories: (1) attitude-related, like attitude functions (Maio & 
Olson, 1995), attitude variability OSforman & Smith，1995; Sparks, Hedderley, & Shepherd, 
1992), and attitude strength (Theodorakis, 1994; Theodorakis, Bagiatis, & Goudas, 1995); (2) 
norm-related, like perceived social support (Coumeya & McAuley，1995), moral obligation 
or moral norm (e.g., Sparks, Shepherd, & Frewer, 1995; Raats, Shepherd, & Sparks, 1995; 
Randall & Gibson，1991;Beck & Ajzen, 1991; Godin & Gionet，1991), personal normative 
beliefs (Godin et al., 1996); (3) affect-related, like emotional reaction (Chan & Fishbein, 
1993) and anticipated affect (Richard, van der Pligt, & de Vries, 1996); (4) self-concept-
related, like group identity (Kelly & Breinlinger, 1995), role beliefs (Godin et al., 1996; 
Godin & Gionet, 1991), role identity (Theodorakis et al., 1995; Theodorakis, 1994); and self-
identity (Sparks & Shepherd，1992); (5) habit-related, like past behavior and past experience 
(Godin, Valois, Jobin, & Ross，1991; Godin & Gionet, 1991; Beck & Ajzen, 1991; 
Theodorakis, 1992; Norman & Conner, 1996; Traeen & Nordlund, 1993); (6) demographic 
variables, including gender difference (Corby et al.，1996; Godin et al.，1996) and age 
(Wankel, Mummery, Stephens, 1994); and (7) others, including variables like planning 
O^etemeyer & Burton, 1990) and perceived severity and vulnerability in health behavior 
(Godin et aL, 1991). 
Despite so many attempts and findings in introducing various variables to further our 
understanding ofhuman behavior in the framework ofTOPB, the present paper will not 
discuss the findings of these attempts. It is believed that if what called perceived behavioral 
control was not conceptually clear, it is not meaningful to ask whether another variable can 
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have unique effect over and above TOPB's constructs in behavioral prediction. The next 
section will present the main criticisms and questions ever raised regarding the construct 
perceived behavioral control. 
Conceptual and measurement problems ofPBC 
In at least ten published studies empirically investigating TOPB, the researchers 
criticized the conceptual clarity ofPBC or urged social scientists to refine the 
conceptualization ofPBC (Chan & Fishbein, 1993; Dzewaltowkis, Noble, & Shaw, 1990; 
Fishbein & Stasson, 1990; Kimiecik, 1992; Godin et al., 1991; Granrose & Kaplan，1994; 
McCaul et al.，1993; Raats，Sheppherd, & ^>arks, 1995; Terry & O'Leary，1995; White et al., 
1994). They were published as early as 1990 and as recent as 1995. The issue appears to 
receive increasing attention (see Chan & Gheung, in press). Sparks, Guthrie, and Shepherd 
(1997) reported a study that focused on the dimensionality of common PBC measures. 
Among the various criticisms, the central issue is whether perceived difficulty (PD) and 
perceived controllability (PC) can be considered to form a unidimensional construct labelled 
PBC. 
Ajzen (1991) explicitly claimed that PBC is “most compatible with Bandura's (1977, 
1982) concept of perceived self-efficacy"(p.l84). Moreover, more than 30 studies' authors 
explicitly adopted this position in their papers (e.g., Richard, Dedobbeleer, Champagne, & 
Potvin, 1994, p.l845; Wilson, Zenda, McMaster, & Lavelle，1992, p.lOO; van Ryn & 
Vinokur, 1992, p.579). A fair number of them even cited empirical studies examining self-
efficacy (as conceptualized and operationalized by Bandura) to support their use ofTOPB 
(e.g., Richard et al., 1994; Wilson et al., 1992).Among the published empirical studies 
claimed to study TOPB, at least ten operationalized PBC by standard self-efficacy measure 
(e.g., Rodgers & Brawley, 1993; Home, 1994). 
It may be argued that Ajzen (1991) and some other researchers are aware ofthe 
problem and hence restrict the definition of perceived behavioral control to "perceived 
difficulty". It is true to some extent. In several recent papers, Ajzen and colleagues defined 
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PBC only as "the perceived ease or difficulty of performing the behavior" (Reinecke et al.， 
1996，p.751; also see Reinecke, Schmidt, & Ajzen, 1997). However, the notion of control 
cannot be avoided in this way for the existing form ofTOPB. The main advantage ofTOPB 
over TORA is that TOPB can take into account factors neglected by TORA when predicting 
behaviors “over which people have only partial control" (Reinecke et al., 1996，p.751). 
Moreover, it is argued that PBC can predict behavior to the extent PBC reflects one's actual 
control (Reinecke et al., 1996). Clearly, the modified definition cannot eliminate the problem 
for the current version ofTOPB commonly adopted, because the notion ofcontrol still sneaks 
in when theorizing TOPB. 
It has been argued that perceived difficulty and perceived control cannot be treated as 
one and the same construct labelled "perceived behavioral control". According to Terry and 
0'Leary (1995), perceived difficulty (labelled as self-efficacy there) and perceived control are 
distinct and have different antecedents. Perceived difficulty focused on self-efficacy 
expectancy, a belief that one possesses the ability to perform a behavior. Similarly, 
Schwarzer (1992) argued that using items like “ ‘Dieting is difficult/or me [italics in original 
text],，the measurement would become identical with attempts to assess self-efficacy" 
^5.228). On the other hand, perceived control can be considered as "appraisal ofthe extent to 
which other people or events will interfere with the performance ofthe behavior" (Terry & 
0'Leary, 1995, p.202). Terry and 0'Leary, among others, suggested that these two 
constructs are conceptually distinct. 
This distinction received some empirical support. Terry and 0'Leary (1995) found 
differential effects of perceived difficulty and perceived control in the context ofTOPB. 
Perceived difficulty had only indirect effect on behavior, mediated by intention. Perceived 
control had only direct effect on behavior, and no effect on intention. Chan and Fishbein 
(1993) found women generally believed that telling the partner to use condom was under their 
control {M= 2.15, scale -3 to +3), while at the same time they reported that it was a rather 
difficult act (M= -.17, higher scores means easier). 
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Not all critics ofTOPB share this view. For example, Sparks et al. (1997) argued that 
interpreting perceived control as referring only to external factors is "at odds with various 
other positions in the literature that discuss internal [italics in original text] control problems" 
¢).422). As illustrated by a comprehensive review by E. A. Skinner (1996) on over 100 
control-related terms, both internal and external factors are usually included in 
conceptualising control. Although differ in argument with Terry and 0'Leary (1995)，Sparks 
et al (1997) also found differential effects of perceived difficulty and perceived control on 
intention to reduce potato chip consumption. They also found by factor analysis that items 
that explicitly tap difficulty and that tap control loaded on two distinct factors. Nevertheless, 
Sparks et al (1997) and Terry and 0'Leary (1995) share the view that attention is needed to 
reconceptualize PBC, the critical construct that differentiates TOPB from TORA. As stated 
by Fishbein and Stasson (1990), the inclusion ofPBC in their study "raised more questions 
than it answered" (p. 197). 
Therefore, the present study's third aim is to examine whether variation in previous 
findings on PBC,s unique effect can be partly explained by different ways of 
operationalizations, either as perceived difficulty, perceived control, or both. This issue has 
important implication for TOPB's development. IfPD/PC distinction is empirically 
supported in analyzing previous TOPB studies, then clarification and hence elaboration of 
TOPB may be necessary. One of the possible refinement is to extend TORA by two 
constructs instead of one: PD ^>resumably related to self-efficacy) and PC (a construct 
denotes purely one's sense of control), and then identify their differential roles and 
antecedents. This would also help to link TORA to two existing and extensively examined 
fields: self-efficacy (Bandura, 1977, 1995) and perceived control (Rodin, 1990; Skinner, 
1996). From an applied perspective, this might lead to a more focused identification of 
underlying beliefs and hence facilitate the distribution of resource for developing intervention 
program. 
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Behavioral Intention versus Behavioral Expectation 
Another theoretical issue concerns the conceptualization of intention, a critical 
construct in TOPB. In the studies examining TOPB, at least seven of them suggested 
refinement of the notion of intention (Bagozzi & Kimmel，1995; Fishbein & Stasson，1990; 
Netemeyer et al., 1991;Netemeyer & Burton, 1990; Norman & Smith, 1995; Sparks et al. 
1992; Sparks et al., 1995). In the field of attitude-behavior relationship in general, the 
distinction between behavioral intention (BI) and behavioral expectation (BE) can be dated 
back to Warshaw and Davis's seminal paper in 1985. According to Warshaw and Davis 
(1985), BI refers to "the degree to which a person formulated conscious plans to perform or 
not perform some specified future behavior" (p.214), and BE refers to "the individual's 
estimation of the likelihood that he or she actually will perform some specified fbture 
behavior" (p.215). ^ 
The intention-expectation distinction have been empirically investigated (e.g., 
Warshaw & Davis, 1985; Coumeya & McAuley, 1994; Gordon, 1989; Sheppard et al.，1988). 
There are considerable empirical supports showing that expectation is more predictive of 
actual behavior than behavioral intention (Gordon, 1989; Coumeya & McAuley，1994; 
Warshaw & Davis, 1985; also see the meta-analysis ofTORA by Sheppard et al., 1988).2 
Gordon (1990, 1991) also demonstrated that different factors underlie the formation ofBI and 
BE (though there are some common factors too). According to Warshaw and Davis (1985), 
the formation ofBE can be influenced by factors over and above those underlying BI, 
including expected change ofBI by external factors. 
One might argue that such distinction is irrelevant to TOPB, since TOPB concerns 
prediction ofintention, not expectation. It is true if all researchers examining TOPB stick to 
this assertion. Except for the seven aforementioned studies on TOPB, nearly all the other 
researchers mentioned intention without any definition or detailed elaboration (exceptions 
exist, e.g.，Terry & 0'Leary, 1995; Nash, Edwards，& Nebauer, 1993; Randall & Gibson, 
1991). Researchers often take the meaning of intention for granted. They did not explicitly 
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confuse intention with expectation. However, when inspecting the scale they used to measure 
intention, it is readily apparent that expectation items like “how likely will you perform this 
behavior" and “what is the probability that you will actually carry out the behavior" were 
frequently included (e.g., Corby et al., 1996; Godin et al., 1996; Yordy & Lent，1993). 
Clearly, the BE/BI distinction should be taken into consideration when interpreting the 
findings. Hence the present study's fourth aim is to investigate the intention-expectation 
distinction in the context ofTOPB. 
The BE/BI distinction is particularly relevant when we discuss the role ofPBC (or PD 
and PC) in TOPB. IfPBC indeed reflects among other things perceptions of external 
influences like availability of opportunities and influences from others, it is expected to have 
a stronger unique effect on BE than on BI, since BI influenced less by perception ofextemal 
factors. On the other hand, it is expected to have a unique effect over BI in predicting 
behavior. When used together with BE to predict behavior, PBC's unique effect might 
diminish or even vanish because formation ofBE has already taken into account factors 
underlying only PBC and not BI. 
When viewed from the context of PD/PC distinction, the predictions depend on how 
one conceptualize PD and PC. There appears to be a general agreement on conceptualization 
ofPD. It is believed that PD is mainly captured the perception of internal factors like ability 
and resources (Sparks et al.，1997; Terry & 0，Leary, 1995). It is expected PD has a stronger 
unique effect on BI than on BE, since the antecedents underlying BE but not BI are mainly 
external factors (Gordon, 1990). On the other hand, in the context of TOPB no consensus 
have been emerged on conceptualizing PC. Two alternative positions are tested. IfPC 
captures beliefs regarding both internal and external factors, it is expected to have similar 
effect on both BI and BE. If instead PC captures mainly external factors, then PC is expected 
to have a stronger effect on BE than on BI. To the author's best knowledge, no published 
study examined the PC/PD and BEfBl distinction simultaneously.^ Hence the fifth aim ofthe 
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present study is to examine the possible differences in effect size when these two distinction 
were considered together. 
The complexity implied by the last two distinction is necessary for theory 
development. First, the above expected differential effects followed from the 
conceptualization ofPBC (or PD and PC). Such complexity actually helps us to evaluate the 
appropriateness of various conceptualizations and then choose a better one, or even choose to 
differentiate PBC into PC and PD and then based on the empirical finding drop out one of 
them from a theory. Second, if empirically supported in the context ofTOPB, the BE/BI 
distinction will urge researchers and theorists to clarify what they are talking about by 
"intention", instead of assuming a consensus in the definition of"intention". Parsimony 
might actually follow complication. After realizing the empirical relations among the various 
constructs, some theorists might choose to discard those they deem irrelevant or not 
important, and lead to a theory with similar number of variables but with greater conceptual 
clarity. 
The difficulty-control and intention-expectation distinctions also have practical 
implications. In some situations the target population might have a high level ofintention but 
a relatively lower level ofbehavior occurrence, reflected by a low level ofexpectation. IfPC 
indeed is more predictive ofBE than PD, this will suggest researchers to focus on the 
underlying external factors and intervene accordingly. Again, conceptual clarity can lead to a 
more focused and effective intervention. 
Intention bv PBC interaction 
As mentioned earlier, during the inspection ofTOPB, Ajzen (1991) proposed an 
interaction effect between PBC and intention in predicting behavior. The rationale is that 
PBC can be viewed as a necessary but not sufficient condition for translating intention to 
behavior. This effect is not a major issue, in the sense that very few studies ever reported 
having tested this effect (e.g., Schifter & Ajzen, 1985; Reinecke et al., 1996), although nearly 
all studies should have the necessary information to empirically test it. However, it is argued 
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below that the presence or absence of this interaction effect has an important theoretical 
implication in conceptualizing PBC. Therefore, the sixth aim of the present study is to 
examine this intention-control interaction effect on predicting behavior. 
Considering in the PD/PC context, the question is whether this interaction effect is 
present only for PC or also for PD. If all psychology students are required to take a social 
psychology course (i.e., they have little control on enrolling this course or not), their intention 
to take it or not make little difference in the enrollment rate. This sounds natural for PC. 
However, to the author's best knowledge, no such interaction effect has been proposed for 
PD. IfPD indeed only reflects internal factors like ability, all its effect should be mediated 
by intention, and it should not moderate the intention-behavior relationship. Hence this 
interaction can shed light on understanding the PD/PC distinction. 
The issue is further complicated when the BE/BI distinction is taken into account. As 
argued earlier, formation ofBE is expected to take into account possible external factors 
influencing actual performance, and hence PC and PD are expected to have all their effects on 
behavior mediated by BE. Similarly, there should be no PC and PD interaction effect with 
BE, since their status as "necessary and sufficient" conditions is suspected to have been 
considered in BE formation. On the other hand, the interaction effect hypothesized by Ajzen 
(1991) should be present when BI is used to predict behavior. 
In short, the two distinctions mentioned above have different implications for the 
interaction effect between PBC (or perceived difficulty and perceived control) and intention 
(or BI and BE). Investigating these interaction effects can help to verify whether the 
distinctions are really necessary, and may lead to higher conceptual clarity and simplicity. 
Control belief - PBC relationship 
The last issue to be discussed is whether the PD/PC distinction has an impact on the 
relation between direct measure and belief-based measures. As stated earlier, according to 
Ajzen (1991) PBC is hypothesized to be determined by control beliefs (including the believed 
availability of resources, skills, facilitating and inhibiting conditions) weighted by perceived 
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power (beliefs ofhow powerful the factors can influence the performance of a behavior). If 
one accepts the position of differentiating PD and PC, one of the questions that follows is 
whether PD and PC have different relationship with the underlying beliefs. 
I fPC is assumed to capture mainly external factors' influence, no a priori prediction 
can be made when comparing the PC-belief and PD-belief correlations. IfPC is assumed to 
capture the influence ofboth external and internal factors, it follows that PC-belief correlation 
should be higher than PD-belief correlations. Whether belief-based measure and direct 
measure are interchangeable or one of them is a better predictor have been addressed. 
However, to the author's knowledge, the relation between belief-based and direct measures 
have not been addressed in the context ofPD/PC distinction. The seventh aim ofthe present 
study is to examine if the PD/PC distinction has any impact on the relationship between 
belief-based and direct measures. 
Research Questions 
The research questions are summarized below. The rationales were presented in 
length in the aforementioned review. 
First, the overall additional value ofPBC over and above TORA was examined 
(Figure 2a). Specifically, the unique effects ofPBC on intention and on behavior were 
evaluated based on a wide variety ofbehaviors. Second, the present study investigated the 
extent to which a behavior's controllability (measured by the mean PBC rating) affects PBC's 
unique effects on intention and behavior (Figure 2b). When differentiating perceived 
difficulty (PD) from perceived control (PC), it is expected that mean PD rating (how difficult 
a behavior generally is) of a behavior has little effect on PD,s unique effect (the dashed 
arrows from perceived difficulty in Figure 2b). There is no a priori reason to suspect that the 
effect of perceived difficulty is greater for behavior that is difficult. On the other hand, based 
on Ajzen's (1991) argument it is tentatively hypothesized that for behavior with little control 
problem (high in mean PC rating), PC is not expected to have additional value to the 
prediction ofintention and behavior. In other words mean PC rating of a behavior is 
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expected to moderate perceived control's unique effect (the solid arrows from perceived 
control in Figure 2b). 
Third, it is expected perceived difficulty has a unique effect on intention (solid arrow 
from PD to intention in Figure 2c) but has no direct effect on behavior (dashed arrow in 
Figure 2d). Perceived difficulty is hypothesized to reflect mainly internal factors like ability 
and skills, and hence influence behavior through intention formation. On the other hand, two 
interpretations of perceived control were tested. IfPC reflects mainly perception ofextemal 
influences like situational influence on translating intention to behavior, it is expected to have 
a stronger unique effect on behavior than on intention. IfPC reflects both perceived internal 
and external influences, then it is expected to have similar unique effect on intention and 
behavior (see the arrows from perceived control in Figure 2c). 
Because PBC measure has often been reported to have low reliability, the impact of 
PBC,s operationalization on Cronbach's alpha was also examined. Although not a direct 
evidence when compared to factor analysis, it is expected that after controlling for scale 
length, those scales that measure only one aspect should have higher reliabilities than those 
scales combining both PD and PC. 
Fourth, the impact ofintention,s operationalization was investigated. Because it is 
suspected that PBC in general reflects perception of internal and external influences, it is 
expected to have a stronger unique effect on BE than on BI (represented by the thicker arrow 
from PBC to BE in Figure 2d)，since BE's formation more depends on perceived external 
factors (Gordon, 1990, 1991; Warshaw & Davis, 1985). Moreover, formation ofBE is 
hypothesized to take into account external factors like expected changes in intention 
(Warshaw & Davis，1985), it is expected that PBC has little unique effect on behavior after 
partialling out BE's effect (represented by the dashed arrow from PBC to behavior in Figure 
2d). On the other hand, ifBI is used PBC is expected to have a unique direct effect on 
behavior not mediated by BI (the solid arrow from PBC to behavior), as the original TOPB 
posits (Ajzen, 1991). 
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Fifth, the consequences of putting the expectation-intention and control-difficulty 
distinctions together were examined. It is expected that PD has a stronger effect on BI than on 
BE (illustrated in Figure 2e by the thicker arrow from PD to BI), because the internal factors 
underlying PD (e.g., ability and information) are more relevant to BI than on BE. On the 
other hand, two interpretations on PC were tested. IfPC reflects mainly perception of 
external influences, it is expected to have a stronger effect on BE than on BI. IfPC is derived 
from both internal factors and external factors, it is expected to have similar effects on both 
BE and BI. These relationships were presented in Figure 2e by the arrows from PC to BE 
and to BI. 
Concerning the prediction ofbehavior, when BI was used, it is expected that PD has 
no direct effect on behavior not mediated by BI (Figure 2e), because information relevant to 
BI-behavior link like expected change of intention is not important in formation ofPD. On 
the other hand, PC has direct effect on behavior not mediated by BI, since its formation based 
at least partly on external factors like environmental influence that may influence translation 
of intention to behavior. This is represented in Figure 2e by the solid arrow from PC to 
behavior. 
When BE was used together to predict behavior, it is expected that both PD and PC 
have small or negligible effects over BE on behavior (the dashed arrows from difficulty and 
control to behaviors in Figure 2e's upper panel). BE's formation is reasoned to take into 
account most relevant information on actual performance, over and above one's intention 
level as well as external factors like expected influence on plan implementation that underlies 
PC. Therefore, when compared to BI, BE should be a sufficient predictor that mediates all 
effects ofPD as well as PC. 
The sixth research question is related to the intention-control interaction (Figure 2f). 
It is hypothesized that PD does not interact with either BE or BI. On the other hand，PC can 
moderate BI-behavior link (as hypothesized by Ajzen, 1991), while has no impact on the 
relation between BE and behavior. 
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The last research question concerns the relationship between belief-based measure and 
direct measure (Figure 2g). Because PC is expected to capture more factors than PD, it is 
hypothesized that the correlation between PC and control beliefs should be greater than that 
between PD and control beliefs. 
Method 
Literature search and inclusion criteria 
A preliminary search was first conducted for identifying appropriate keywords (Reed 
& Baxter, 1994). It was found that some studies used perceived control to denote Ajzen's 
perceived behavioral control (e.g., Sparks & Hedderley, 1992). Moreover, theory oiplanned 
action was also used in some studies to denote TOPB. The keywords finally chosen were 
planned behavior, planned action, perceived behavioral control, and perceived control，For 
articles containing only the keyword perceived control, only those containing one ofthe 
followings: intention, attitudes, norm, were included. This limitation was necessary because 
the term perceived control was also widely used in other areas like health psychology to 
denote the general concept of sense of control, a concept not directly related to TOPB (e.g., 
Rodin, 1990). 
A computerized literature search was then conducted on PsycLIT, Social Science 
Citation Index, MEDLINE, and Articlelst.^ The time period covered was from January 1980 
to December 1996. For the search of Social Science Citation Index, an additional search was 
conducted to locate those studies that cited at least one of the following articles: Ajzen (1985, 
1987, 1988，1991), Madden, Ellen, and Ajzen (1992)，and Schifter and Ajzen (1985). These 
articles are frequently cited classical theoretical discussion and empirical tests related to 
TOPB. The TOPB studies reviewed by Ajzen (1991), Godin (1993), and Blue (1995) were 
checked. The bibliography compiled by Ajzen was also searched (obtainable through internet, 
URL: http://www-tmix.oitMmass.edu/~aizen/homepage/tpb.html). Only published studies (as 
opposed to unpublished manuscripts and dissertations) were included. About 1000 studies 
were collected at this stage. Among them only 281 studies explicitly contains the terms 
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perceived behavioral control or planned behavior/action. Four hundred studies were 
collected only because they cited the aforementioned articles. Another 358 studies contains 
only the term perceived control with the restriction mentioned above. The multiple and 
encopassing criteria were used in the first stage to ensure that little publisehd studies were left 
out. This leads to the drastic decrease in the subsequent stage, and together should lead to 
low miss and false alarm rates. 
At the second stage, a study was included only if it empirically examined predicting 
intention anchor behavior by attitudes, norms (normative pressure / normative beliefs) and 
perceived behavioral control (perceived control). The total number ofstudies included after 
this stage was 186. This sharp decrease was expected. A large proportion of them are 
unrelated to TOPB, and were included in the first stage of data collection merely because they 
contained the general term perceived control. Moreover, most of the studies which cited the 
aforementioned articles were not empirical studies ofTOPB nor theoretical papers focusing 
on TOPB. Fifteen non-English studies were excluded, resulting in 171 studies. 
Each study was further screened by the following criteria. First, all four constructs in 
TOPB: attitudes, subjective norm, perceived behavioral control, and behavioral intention 
must be empirically measured. Second, information on these constructions operationalization 
must be available. Regarding PBC, some researchers claimed to verify TOPB but used an 
instrument that was typically used to assess self-efficacy as conceptualized by Bandura (1987, 
e.g., van Ryn & Vinokur，1992). This instrument listed several situations and then the 
respondents were asked to rate their confidence that they can perform a particular behavior 
under each situation. Since it is not clear whether this specialized operationalization can be 
considered a measure ofPBC, studies using this type ofPBC instrument were excluded. 
Third, only those studies that used direct measures ofboth attitude (as opposed to behavioral 
beliefs) and subjective norm (as opposed to normative beliefs) were included in the present 
analysis. This ensures that the R^ changes (and hence the semipartial correlations) are 
comparable, since the highly similar variables were partialled out. Fourth, at least two 
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multiple correlations must be available, one using attitude and subjective norm to predict 
intention, another using attitude, subjective norm, and perceived behavioral control to predict 
intention.6 This implies that the unique contribution ofPBC will also be available. A study is 
excluded ifthese two pieces of information cannot be extracted. If a study used structural 
equation modelling to test TOPB/TORA, the bivariate correlations and multiple correlation 
among latent variables were used as substitutes. If a study also measured behavior, then the 
correlation between intention and behavior, and the multiple correlation using both intention 
and PBC to predict behavior must also be available. Using these criteria, 53 articles remained 
in the present meta-analysis. 
The present collection has been assessed for the impact of possible publication bias. 
There are two causes of publication bias. One is the selective report of significant results 
while nonsignificant results were tended to be left out “in the researchers' file-drawers", 
called the file-drawer problem by Rosenthal (1984). The other is the selective publication, 
“in which the decision to publish is influenced by the results of the study" (Greenhouse & 
Iyengar, 1994, p.400). Assessing the extent to which the result are affected by possible 
publication bias are important because a probably biased collection of studies, though not 
totally undermines the meta-analysis, will suggest researchers to be cautious in the 
interpretation of the meta-analytic results. 
Following Begg's suggestion (1994), Spearman's rank correlation was used to assess 
the publication bias by correlating effect size with sample size. According to Begg (1994), 
"ifselective publication causes the more extreme effect sizes to be selected for publication, 
regardless of the sample size, then the effect sizes from the smaller studies will be more 
extreme than those from the larger studies, leading to an induced association" ^>.402). 
Spearman's rank correlation was used because it is distribution free. However, due to its lack 
of power, a more liberal significant level should be used (Begg, 1994). Moreover, for the 
assessment of publication bias, individual article instead of effect size was used as the unit of 
analysis, with multiple effect sizes within an article averaged to yield a mean effect size for 
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each article. Semipartial correlation was chosen as a measure of effect size, to be explained 
in the outcome variable section. For the present collection, the correlation between sample 
size and the semipartial correlation of adding PBC to attitude and norm when predicting 
intention was -.15 {n = 52, p > .25)，while that between sample size and the semipartial 
correlation of adding PBC to intention when predicting behavior was .14 (n = 20，p > .55). 
Therefore it was concluded that the present collection was not seriously biased by selective 
publication, if any. 
Coding of Study Characteristics 
Qperationalization ofPBC. The operationalization of each study's PBC measure was 
coded into one of the three categories: (a) perceived difficulty (PD), (b) perceived 
controllability (PC), (c) mixed (perceived difficulty plus perceived controllability, PC+PD), 
(d) other. Examples of perceived difficulty are “For me to perform behavior X is 
easy/difficult", "What is the likelihood that if you try (want to)，you can perform behavior X”， 
“Ifl wanted to, I could easily perform behavior X”. Examples of perceived controllability are 
"It is mostly up to you whether you perform behavior X" and "How much control do you 
have over performing behavior X"7 A study is coded as PC+PD ifthe instruments used 
include both PC item(s) and PD item(s). A small number of studies used only instruments like 
perceived barriers and control beliefs to measure PBC, with no direct measure. Because it is 
not clear whether these kinds of operationalization are comparable with the aforementioned 
one, they were coded as other, and would not be included in the main analysis. Two judges 
independently conducted the coding, and the interjudge reliability is evaluated by Cohen's 
kappa, with a value of 0.82. 
Operationalization ofIntention. The operationalization of each study's intention 
measure was coded into one of the three categories: (a) behavioral intention (BI), (b) 
behavioral expectation (BE), (c) mixed (behavioral expectation plus behavioral intention, 
BE+BI). Examples ofBI are “I intend to do behavior X”，“I am determined to perform 
behavior X”，“I will try to perform behavior X”，Examples ofBE are “What is the 
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probability out of 100 that you will perform behavior X?”，“I will do behavior X”，“How 
likely do you think you will perform behavior X?’’, “Ifl have the opportunity, I would do 
behavior X”. This classification is similar to that adopted by Blue (1995). A study is coded 
as BE+BI if the instrument used contains both BI item(s) and BE item(s). Two judges 
independently conducted the coding, and Cohen's kappa is 0.97. 
Behavior's Controllability. The degree of a behavior's controllability was indicated 
by the average perceived behavioral control score this behavior derived. The scaling ofPBC 
measures varies greatly across studies. Some used 7-point 1 to 7 scaling, some 7-point -3 to 
+3 scaling, some used five point scales (1 to 5). The mean PBC score for each study was 
recorded ifavailable. Then all mean PBC scores were transformed to a common metric of-3 
to +3. For example, if the study measure PBC on a l-to-7 scale, the mean was subtracted 
from 4 to yield a mean based on -3 to +3 scaling. , 
Behavioral Domain. A modified taxonomy of the classification used by Kim and 
Hunter (1993) was adopted here to categorize the behaviors studied. The categories are: 
(1) Consumer behavior: such as buying a particular product as Valentine's Day's gift to one's 
boyfriend; (2) Dishonest behavior: such as cheating in an examination and shoplifting; (3) 
Driving behavior: such as committing driving regulations, (4) Education activity (student): 
such as enrolling in a particular course, studying hard for an examination; (5) Education 
activity (teacher): such as employing a particular technique in teaching, teaching disabled 
person; (6) Environment: such as recycling and composting; (7) Ethical behavior: such as 
enrolling in a business ethic course; (8) Exercise adoption: such as participating in regular 
exercise, attending all classes in a physical activity course; (9) Health (Breast/Testicular 
Self-Examination: such as perform regular BSE or TSE; (10) Health (Diet): such as reducing 
fat intake in daily diet; (11) Health (Drug, drinking, and smoking): such as regular smoking 
or visiting public drinking place; (12) Health (Hygiene): such as flushing teeth everyday; (13) 
Health (Parenting): such as reducing sugar intake of infant; (14) Health (Sex): such as using 
condom with new partner, or telling partner to use condom during sexual intercourse; (15) 
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Health O^eight-losing): such as attempting to reduce body weight; (16) Helping behavior: 
such as donating kidney or blood; (17) Leisure behavior: such as cycling and hiking; (18) 
Miscellaneous: any other behaviors that could not be classified into any of the above 
seventeen categories. 
Other study characteristics. Other standard study characteristics were recorded, like 
the year ofpublication, sample characteristics like background, mean age, and gender 
composition, descriptive statistics of theory variables like scale means and standard 
deviations, scaling information of measurements used, brief information on development of 
instruments, and others. The mean scores for attitude toward the act, subjective norm, and 
intention were also recorded, with rescaling similar to that applied to PBC means. 
Study Outcomes 
Multiple and semipartial correlations. For prediction of intention, multiple 
correlations using attitude toward the act and subjective norm as predictors and those using 
attitude toward the act, subjective norm, and PBC as predictors were recorded. The 
corresponding semipartial correlation ofPBC (i.e., the square-root ofR^ change when adding 
PBC to attitude toward the act and subjective norm as the third predictor ofintention) for 
each study was recorded. The similar outcomes were recorded in predicting behavior, except 
that intention instead of attitude toward the act plus subjective norm was in the first step, and 
PBC was added in the second step. 
Only the semipartial correlations ofPBC and the multiple correlations ofTOPB were 
analyzed in the present study. TORA's predictive power have been analyzed in Sheppard et 
al. (1988) meta-analysis. Moreover, presenting TORA's multiple correlations and then 
compare them with TOPB's would be misleading, as the dependency within each pair of 
multiple correlations (i.e., attitude+norm paired with attitude+norm+PBC, and intention 
paired with intention+PBC from the same study) would be ignored. The semipartial 
correlations indicate the unique contribution ofPBC and hence the advantage ofTOPB over 
and above TORA, with the dependency taking into account. Semipartial correlations also 
Perceived Behavioral Control 26 
have the advantage ofreflecting the direction of effect as well as the degree of unique 
contribution. 
It had little problem to record the aforementioned information for most studies, as 
linear multiple regression were often employed when applying or testing TOPB. When a 
study used other analytic techniques like logistic regression (e.g., Yordy & Lent, 1993), the 
above pieces of information were sometimes still available, as the correlation matrices were 
also reported in some studies (e.g., Yordy & Lent, 1995). Multiple regression were computed 
based on the correlation matrices reported. The same procedure was necessary for some 
studies that only reported multiple regression with other variables included in the equation. 
Only multiple correlations and semipartial correlations unconfounded with other variables 
were used in the meta-analysis. 
When a study is experimental in nature, the required correlations were still recorded if 
reported. Most experimental studies ofTOPB examined whether an intervention's effect on 
the underlying belief would affect intention and behavior. The author believes that those 
interventions or experimental treatments should affect only the level ofpredictors and 
dependent variables but not the underlying processes and hence not the requested 
correlations. 
I fa study only reported structural equation modelling results and not the correlation 
matrix ofscale scores, the correlations among latent variables were used instead. These 
correlations could be treated as correlations after measurement errors were taken into account. 
Although strictly speaking these correlations were not mathematically comparable with the 
aforementioned correlations obtained from linear regression analysis, they were still included 
because the number of studies with only these types of correlations were small. The 
similarity with common correlation coefficients justified their inclusion to minimize the loss 
of cases. 
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Belief-Direct correlations. The correlation between the belief-based measure 
(measure tapping control beliefs and perceived power) and the direct measure of perceived 
behavioral control was recorded. 
Cronbach's alpha ofPBC measure. To examine the effect of operationalization on the 
PBC measure's internal consistency, the reliability coefficients ofPBC measures as well as 
the number of items and information on scaling were recorded and meta-analyzed in the 
present study. Only Cronbach's alphas were used, but this posed no problem in analysis 
since when using multiple items scale and reporting a measure of internal consistency, 
Cronbach's alpha was the most commonly reported statistics. When only the correlation 
between items was reported for two-item scale, it was converted to alpha coefficient using the 
Spearman-Brown's formula. 
Data Analysis Procedure 
Unit of analysis 
In the present meta-analytic review, "study" is the unit of analysis. When a study 
reported results for multiple samples (e.g., female and male), each sample was treated as a 
separate study. I fa study regressed intention on attitude, norm, perceived control, and 
perceived difficulty (e.g., Terry & 0'Leary, 1995), only the results with the minority 
grouping (the group using pure control measure in this case) were recorded instead of 
recording both the R^ changes of adding perceived control and adding perceived difficulty 
(both of the R^ changes were based on the same R^ regressing intention on attitude and norm). 
When a study reported multiple results for the same sample (e.g., TOPB results for different 
behaviors, based on the same sample), each result was treated as a separate study. This 
ensures that a sample may provide multiple effect sizes, but the same effect sizes were only 
used once. It is true that this procedure violates the assumption of independence. However, it 
is often inevitable in meta-analysis, and some researchers argued that the violation of 
independence assumption usually has no serious consequence on the conclusion drawn (see 
the studies referred to by Dindia & Allen, 1992，p.109-110). Balancing the gain in 
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information and loss in allowing dependency, the current procedure was adopted. This 
yielded a total of 109 studies. 
Multiple correlation 
To aggregate multiple correlations, the approach by Hunter and Schmidt (1990) were 
used. Although their equations were originally for aggregating zero-order bivariate 
correlations, it is believed that their formulas should be a good approximation in the present 
case. Moreover, their techniques had been applied to aggregate multiple correlations (see 
Kim & Hunter, 1993). Following their procedures, the sample size weighted mean and 
variance were computed. Then the amount of sampling error was estimated by (1 - ^^ )^ / V , 
where R is the sample size weighted correlation and N is the mean sample size. This 
sampling error was then presented as the percentage of observed total variance ofcorrelation. 
Ifalarge proportion of variance is attributable to sampling error, it is confident to believe that 
a particular group of correlations come from the same population. The estimated sampling 
variance were also used to test the hypothesis that the mean correlation was equal to zero, in a 
similar way standard error is used to test a single sample correlation (Hunter & Schmidt, 
1990). 
After computing the sampling error one can estimate the variation of the population 
correlation by subtracting the sampling error from the observed total variance. As Hunter and 
Schmidt's (1990) procedure does not assume a single population correlation for a particular 
group ofstudies, credibility intervals were formed to indicate the degree ofvariation ofthe 
population correlations (Whitener, 1990). A wide credibility interval suggests that the 
correlations being aggregated are heterogeneous. A test ofhomogeneity using chi-square test 
was computed and presented. However, interpretation did not strictly follow the result ofthe 
test. As argued by Hunter and Schmidt (1990) and Hedges and Olkin (1985), it isjustifiable 
to estimate the population correlation even in heterogeneous cases, partly because the test was 
sensitive for a large sample size and a large number of studies. 
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Aggregating multiple correlations does not permit correction for measurement error in 
independent variables. It would lead to an underestimation of the true multiple correlation. 
However, it might not be a weakness because from an applied point of view, the observed 
predictive power should be more important than the predictive power ifthere were no 
measurement error. 
Because the predictive power was usually expressed and communicated in terms of 
variance explained, in the present study all predictive power in multiple regression were 
presented in terms of percentages of variance explained (i.e., R^ * 100%). This procedure was 
also applied to presenting the credibility interval. 
Semipartial correlation 
In the present study, semipartial correlations were meta-analyzed. To the author's 
best knowledge, there is no existing meta-analytic procedure for summarizing semipartial 
correlation. Therefore the appropriate formula for a sample semipartial correlation estimate's 
sampling variance was derived using the delta method (see Appendix B for a brief 
introduction). The use of this method to derive sampling variance (and hence standard error) 
of a function of correlations have been demonstrated by Olkin and Finn (1995). First, the 
semipartial correlation was expressed in terms ofbivariate correlations among the predictors 
and dependent variables (Cohen & Cohen，1983). Then the delta method was applied to 
derive the sampling variance of the combination of correlations. For the two and three 
predictor cases, the derived sampling variance is {(1 - R^^Y + (1 - RQ^)R^^} / N , where Nis 
the sample size, R^ is the multiple correlation without the additional variable in question, and 
R^  is the multiple correlation with the variable added. Then Hunter and Schmidt's (1990) 
approach can be applied to semipartial correlation by using this formula to estimate the 
sampling variance, with the multiple correlations and the sample size replaced by the 
appropriate means as in aggregating bivariate and multiple correlations. The use ofweighted 
mean correlations instead of correlations from individual studies have been supported both by 
logical argument and Monte Carlo studies (Law, Schmidt, & Hunter, 1994). Summarizing 
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semipartial correlation in this way does not permit correction for measurement error in 
independent variables. As stated above, the observed unique predictive power is more 
important in the current context. 
It is true that the value ofPBC is often evaluated by the R^ change instead of 
semipartial correlation. In some previous reviews, the R^ changes were averaged and then 
interpreted (e.g., Godin & Kok, 1996). However, it is believed that it is more appropriate to 
gain the same piece ofinformation by combining semipartial correlations with established 
methods and then transform the results back to percentage of variance uniquely explained. 
Like the regression coefficient, the sample estimate of semipartial correlation may be positive 
or negative. Aggregating the R^ changes of adding one variable, which are equal to the 
squares ofthe semipartial correlations, will lose the information of the sign and hence lead to 
a biased estimate of the variable's unique contribution. For examlpe, if the population 
regression coefficient and hence the population semipartial corrletion is zero (i.e., the variable 
has no unique contribution), the sample estimates will distribute around the mean with 
approximately halfbeing positive and half negative. When the semipartial correlations are 
squared, all sample estimates become positive and the estimated unique contribution will 
biased away from zero. Therefore, in the present study the analysis on PBC's unique effect 
was based on semipartial correlation, while all results (the means and the credibility intervals) 
were presented in terms of percentage of variance uniquely explained. 
Testing moderator's effect 
Two approaches were used to test the moderator effects. First, the simple subgroup 
analysis used by Hunter and Schmidt (1990) was adopted. For example, a meta-analysis on 
PBC's unique effect was conducted for each group of studies using one ofthe three 
conceptualizations of intention. The degree ofheterogeneity in effect size within each 
subgroup was compared to the degree ofheterogeneity for the whole sample, as a reflection 
that whether the grouping helps explain the variation in effect size. This approach is useful 
for presentational purpose and easy to interpret. 
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Second, weighted least square (WLS) regression approach was also used to answer 
some ofthe research question (Hedges & Olkin，1985). This approach allows linear 
modelling ofthe effect size and testing of model fitness. It is advantageous that results can be 
interpreted as usual regression. Moreover, to test whether including the moderator(s) could 
explain a significant portion of variation in effect size, the g-statistic was computed, Q = 
b*Fchange*MSe"or, whcrc Fchange is thc F changc by adding the moderator(s), MS,,,^, is the 
weighted residual mean square of the regression equation, and b is the number of predictors 
(Hedges, 1994). Under the null hypothesis that the regression coefficients ofall the , 
additional predictors are zeros, Q follows a x distribution with degree of freedom equal to 
the number of additional predictors. 
This approach has the advantage of statistically testing the moderator effect, and is 
more appropriate for continuous moderators. For categorical moderator, this approach was 
also used to test by dummy coding whether the grouping can explain a significant portion of 
variation in effect size. For continuous moderators (e.g., a behavior's mean PBC rating), only 
the significance levels ofregression coefficients were reported. For categorical moderators, 
only the Q-statistic and which groups were significantly different were reported. 
Selection of moderator variables 
In some meta-analyses, a large number of moderators were examined simultaneously 
(e.g., Kluger & DeNisi, 1996). Hedges (1986) argues against this practice because ofthe 
high risk of capitalization on chance and the increase in Type I error rate. Hedges (1986) 
suggests that "hypotheses must be selected on conceptual (a priori), rather than empirical (a 
posterior) ,grounds" (p.389). Therefore, in the present study only those moderators related to 
the theoretical questions were tested. Those variables like year of publication, gender 
composition, authors, mean age of subjects, and others were not analyzed. 
Results 
Study characteristics 
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Sample characteristics. A summary ofbasic study characteristics was presented in 
Table 1. The number of studies (K) is 109 with a total sample size (AO of26,525 (mean 
sample size, n, is 243). The distribution of participants' mean age spread evenly across 
adolescent, young adults, and adults. Most studies were either well-balanced in gender or 
composed ofmore females than males. Only about half of the studies' data were based on 
student participants (mainly undergraduates and graduates). One fourth of the studies used 
participants recruited from general public, mainly through mail or telephone survey. The 
remaining studies' samples were specific groups like nurses and physicians (Randall & 
Gibson, 1991; Vermett & Godin, 1996), managers (Hill, Mann, & Wearing，1996), illiterate 
mother (Hounsa et aL, 1993), injected-drug users (Corby et al., 1996), and others. The 
diversity ofparticipants supports the representativeness of the present dataset and hence the 
generalizability of the results.^ 
\ . “ 
Measurement ofbehavior. A total of 59 studies measured actual behavior. However, 
few ofthem used objective data like attendance record of a class (e.g., Norman & Conner, 
1996) and actual weight loss (e.g., Ajzen & Madden, 1986). Most ofthem used self-reported 
measures instead. Some previous studies suggest that self-reported behavior and actual 
behavior were highly correlated (e.g., Blair, Mulder, & Kohl, 1987; Gamba & Oskamp， 
1994). However, it was also shown that using self-reported measure ofbehavior can increase 
the attitude-behavior relationship (Kraus, 1995). In the present analysis, dropping those using 
observed measures of actual behavior will lead to a decrease of about 20% (11 studies) in 
number of studies. Therefore, these two groups of studies were not differentiated in the 
analysis. Moreover, since whether a behavioral measure was self-reported was not the main 
focus of the present study and there is no a priori reason to suspect interaction effect between 
the assessment ofbehavioral measure and other moderators included, the nature ofbehavioral 
measures was not used as a moderator in the present analysis�� 
Behavioral domains. Table 1 (and see Appendix A) shows the variety ofbehavioral 
domains in which ever applied TOPB. The four most studied ones were physical activity, 
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dieting，sex-related behavior, and miscellaneous behaviours. Fifteen ofthe 18 studies of 
physical activities examined participation in regular exercise. Two of the remaining were 
about attending exercise class, and one investigated participation in sport team training. The 
17 dieting studies applied TOPB to understand specific dieting behaviors like increasing the 
intake ofvegetables and fruits, drinking whole milk, eatingjunk foods and others. All sex-
related studies examined condom-use behavior, either males's using condoms or females's 
telling the partners to use condoms. Those behaviors categorized as miscellaneous included 
church attendance (Giles & Caim, 1996), participation in group-related activities (Kelly & 
Breinlinger, 1995), managers's introducing a new program (Hill et al., 1996)，physicians's 
educating adolescent patients about AIDS and HIV (Millstein, 1996)，doing laundry (Madden 
et al, 1992), and others. 
For the three most studied domains (those with more than ten studies), TOPB 
demonstrated appreciable effect in predicting intention. For participation ofphysical activity, 
mean effect was 34.4% variance {K = n,N= 7019, 95% credibility interval [CJU] is 20.5%-
51.9%), dieting behavior 32.1% (K= 17,N= 5493，CRIis 18.1%-49.9%), and42.6% for sex-
related behavior (K= 13, N= 3705，CRIis 23.0%-68.2%). All the three mean TOPB effects 
on intention were significant (p<.001). The unique effects ofPBC on intention for these three 
domains were much diverse. For physical activity the mean unique effect was 11.6% (CRI is 
2.0%-29.1%,/7<.001), dieting behavior 0.2% (CRIis 0.2%-6.7%, n.s.), and sex-related 
behavior 3.5% (CRIis 0.0%-l4J%,p<.00l). 
When predicting behavior, only the domain of physical activity had more than ten 
studies. The mean TOPB effect on behavior was 28.2% (K= W,N= 2063，CRIis 7.6%-
6l.8%,;7<.OOl). The mean PBC unique effect on behavior was 3.0% {CRI 'is 0.5%-17.7%, 
p<.01). 
Operationalization of intention and control. In the current data set, very few studies 
used a measure that solely taps the control aspect (PC). Pure perceived difficulty measures 
and mixed measures were the prevalent types of instruments used. A small number ofstudies 
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(category other) used either a summation of control beliefs or perceived barrier items instead 
o fa direct measure as the predictor of intention and/or behavior. For measures ofbehavioral 
intention, most studies in the dataset used either a BI measure or a BE measure, while a 
smaller proportion used a mixed scale. 
Testing the moderator effect 
The following sections present the results of meta-analysis addressing the research 
questions. The relevant results were also presented in Figure 3, a duplication ofFigure 2 with 
the results added to the diagrams. 
Overall predictive power ofTOPB and PBC 
As shown in Table 2, TOPB was highly predictive of intention, accompanied by a 
large variation in predictive power across studies. Though diminished by about one-half, the 
effect on intention was still appreciable. On the other hand, the mean unique effect ofPBC 
on intention was moderate, though highly significant. When predicting behavior, the mean 
PBC unique effect was very small albeit significant. Nevertheless, the wide 95% credibility 
interval still suggests that PBC can be quite predictive ofbehavior, over and above intention's 
effect. 
Behavior's controllability 
Descriptive information. Table 3 listed the degree of controllability ofbehaviors 
studied (BC), measured by rescaling the mean PBC scores reported to a metric of-3 to +3 
(high score denotes easy and/or under control). The overall mean (1.13) suggests that most 
behaviors ever examined from the framework ofTOPB were perceived as not under complete 
control, while the participants on average still ascribed a small level of control to the target 
behaviors. This makes sense because it was usually argued that TOPB can predicted 
behaviors not under complete volitional control while TORA cannot, and hence it is unlikely 
researchers will apply TOPB to behaviors highly controllable except when contrasting 
controllable behaviors with less controllable behaviors. Moreover, applications ofTOPB 
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were usually intended to investigate ways to change behaviors and hence seems less useful to 
apply to behaviors having serious control problem. 
The mean control score (PBC rating, however operationalized) for each type of 
operationalization ofPBC was presented in Table 3. For whatever ways of 
operationalizations, the mean scores were very similar to the overall mean. When concerning 
only those studies using pure PC measures, the standard deviation was unusually large (1.25) 
when compared to those of the other two types of operationalization. Examination ofthe data 
showed that the data point from the research by Sparks, Shepherd, and Frewer (1995) had BC 
scores of-1.61 (eating food produced by gene technology within the next 15 years). The 
weighted mean perceived scale with this case excluded was 1.77, standard deviation .35. 
Despite the identification of outliners，high variation of means in PBC scale is actually 
preferred, because this reflects the variety ofbehaviors in this regard and hence lends support 
to the generalizability of the present analysis' results. 
As shown in Table 3, when broken down into separate behavioral domains, the mean 
control scores varied a lot across behavior ranged from 1.94 for environmental behaviors to 
-1.61 for dieting behaviors. Except for the dieting behavior that had the mean control score 
reported, all behavioral domains had mean control scores above zero. The within domain 
variation was largest for drug/smoking behaviors, hygiene-related behaviors and the domain 
ofmiscellaneous topic. The high SD in hygiene behavior is attributable to the behavior 
"avoiding caffeine in diet" and "having a good sleep". For drug/smoking behaviors, some 
research had the two kinds of samples, one were regular smokers and the other were non-
smokers (e.g., Godin et al.，1992). Such heterogeneity of samples led to a large standard 
deviation. Again, a large variability was desirable for the present study. 
Because the present study also investigated the effect of operationalization ofPBC, 
each domain's mean controllability score when PBC was operationalized in different ways 
were also investigated (see Table 4). As the table showed there was no consistent pattem for 
relationship between operationalization and mean score across domains. For example, sex-
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related behaviors were averaged rated as easy while not highly controllable. On the other 
hand, participation in regular exercise was viewed as highly controllable while not easy to 
conduct. In line with the argument by researchers like Terry and 0'Leary (1996) and Chan 
and Fishbein (1993)，difficulty and controllability might more appropriately treated as two 
distinct constructs. 
Hypothesis testing. The results were presented schematically in Figure 2b. It was 
found that PBC's unique effect on intention was higher for behaviors with lower PBC ratings 
(standardized p = -.2l6,p<m, K=6l,N=l5m). The moderator effect o fa behavior's mean 
PBC rating on PBC's unique effect on behavior was smaller (P = -.151,jf7<.05, K=2\, 
N=2250). This supports Ajzen's (1991) notion that PBC's unique effect is stronger for non-
volitional act. 
The moderator effect of a behavior's controllability differed across operationalization 
ofPBC. When predicting intention, the corresponding p's were -.265, -.462, and -.747 for 
PD, PD+PC, and PC scales respectively (allp's<.05). When predicting behavior, the 
standardized P's were .091 (n.s.) and -.374 O^<.01) for PD and PD+PC scales respectively. 
The regression result is not available for PC categories, since only one study provided 
sufficient information. The results partly supported the expectation that when operationalized 
purely as PC, PBC's unique effect is moderated by the controllability ofthe target behavior. 
On the other hand, for PD measure the relationship is relatively smaller, though not 
negligible. 
Due to insufficient data available, this moderator effect was not tested in the context 
ofBE/BI distinction. 
Impact ofPBC,s operationalization 
The unique effects ofPBC for each type ofPBC measurement were presented in 
Table 5. WLS regression revealed that the grouping can significantly explain variation in 
effect size {Q{2)=32929,p<.00X), and all three groups differ in mean effects O^<.001). As 
expected, perceived difficulty had a significant mean unique effect on intention, albeit small 
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in magnitude. Perceived control had no significant mean unique effect on intention. Even 
taking into account the credibility interval which indicates the possible range ofthe 
population parameters, the upper end was only slightly larger than perceived difficulty's 
mean unique effect. This finding seems to support the notion that perceived control mainly 
captures external factors. The mixed measure had the strongest effect among the three 
groups. It seems to suggest that in predicting intention in general, a mixed measure is most 
predictive. 
For prediction ofbehavior, the grouping also significantly explained variation in 
PBC，s unique effect (0(2)=6.72,p<.O5), and all groups differ in mean effects 0^<.01). 
Unexpectedly, perceived difficulty had a significant mean unique effect on behavior after 
partialling out intention's effect. The magnitude is similar to that when predicting intention. 
This suggests effect ofperceived difficulty on behavior not mediated by intention. Perceived 
control had the strongest effect. However, it must be noted that only one study falls in this 
category. The mixed measure had non-significant unique mean effect on behavior. This 
finding is difficult to explain when view together with mixed measure's strong effect on 
intention. 
Internal consistency ofPBC measures. The Cronbach,s alpha ofPBC measure was 
analyzed by a method adopted from Kim and Hunter's (1993). Only studies that used more 
than one item were included. Because the number of items varied across studies, the 
Cronbach's alpha in each study not using a three-item PBC scale was transformed by 
Spearman-Brown formula to estimate the alpha if scale length were three. Three is chosen 
because it is close to the mean scale length ofPBC across studies. The sample size weighted 
average was computed. For the whole sample, the mean adjusted alpha was far from 
satisfactory (.616). When broken down by type of operationalization, the means were .707, 
.576, .671 for PC, PC+PD，and PD respectively. Although PC+PD scales did have the lowest 
mean alphas, the three mean alphas were similarly low. The PBC scales's problem of 
internal consistency were more prominent when compared to the mean adjusted alphas of 
Perceived Behavioral Control 38 
ATT scales (.869) and NORM scales (.853). Last, the variation ofalphas was unusually large 
for PBC scales {SD's were .120, .212, .127 for PC, PC+PD and PD respectively, while the 
SD's for ATT and NORM scales were .063 and .079 respectively). In sum, all three types of 
PBC measures possessed the problem of poor internal consistency. ^^  
Impact ofintention,s operationalization 
The unique effects ofPBC for each type of intention measurement were presented in 
Table 6. WLS regression revealed that the grouping can significantly explain both variation 
in PBC-intention effect (Q(2)=222.60,p<.00l) and PBC-behavior effect (g(2)=25.33, 
p<.001). Unexpectedly, PBC has strongest effect on pure intention measure than on 
expectation (supported by the regression result,p<.001 when compared to the mixed group). 
This seems to be at odds with the notion that PBC captures the influences ofextemal factors. 
Perceived behavioral control has similar effect on a pure expectation and a mixed measure 
(difference n.s.). 
When predicting behavior, whether pure intention or pure expectation was partialled 
out had no significant effect on PBC's unique effect on behavior (supported by regression 
result). The magnitude of effects were small albeit significant. This contradicts the 
prediction that once BE was used, even PBC should have no direct effect on behavior. Since 
only one studies used a mixed measure and a PBC measure to predict behavior, the result is 
not interpreted. 
Putting together PC/PD distinction and BE/BI distinction 
Prediction of intention. A WLS regression was computed to test the 3 by 3 interaction 
effect illustrated in Table 7 and Figure 3e. The addition of interaction terms significantly 
improved explanation of effect size variation (0(4)=lO1.62,jc><.OOl). As expected, perceived 
difficulty had a greater effect on pure behavioral intention than on behavioral expectation (8.9 
% versus 1.7 %). It is consistent with the view that perceived difficult is mainly influenced 
by perception of internal factors like ability and skill. On the other hand, perceived control's 
effects on pure intention and pure expectation were similar in magnitude. However, both 
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mean effects were equal to or below 1% of variance explained uniquely. This finding 
suggests that whether operationalized as pure intention or expectation, perceived control had 
negligible effect on behavioral intention. It is inconsistent with either position presently 
tested. 
It is worthy ofnoting that when predicting pure intention or pure expectation, a mixed 
PBC measure was more predictive than both a PC measure and a PD measure. In both cases 
a mixed PBC measure had a mean unique effect close to 10%. One finding not yet 
explainable is the when predicting a BE+BI measure, perceived difficulty instead o fa mixed 
PBC measure was most predictive (uniquely explaining 11.9% ofvariance). 
Prediction ofbehavior. Different from the expectation, perceived difficulty had 
significant effect over and above both BI and BE when predicting behavior (Table 8 and 
Figure 3e). The additional value of perceived difficulty was higher when BI was partialled 
out than when BE was (p<.01 from regression result). This seems to be incompatible with 
the view that perceived difficulty was mainly influenced by internal factors. 
Readily apparent from the empty cells in Table 8, the hypothesis that whether 
perceived control have unique effect on behavior over BI but not over BE could not be tested. 
Moreover, it is not preferred to compare the only study in the (BI-PC) cells with the seven 
studies in the (BI-PD) cells. Last, it is noted that when predicting behaviors, a mixed PBC 
measure was not better than perceived difficulty in terms of explaining additional variance. 
Summarize the impact ofBE/BI and PD/PC distinctions 
The impact ofthese two distinctions were summarized in Figure 3. In predicting 
intention PD had stronger unique impact on BI than on BE (8.9% versus 1.7%). PC had 
similar but very small effects on BI and BE (both close to 1.0%). These results are different 
from the expectation. 
In predicting behavior with BI, as expected PC had a stronger direct effect (not 
mediated by BI) than PD (7.1% versus 5.2%). However, as mentioned above it seems 
inappropriate to compare one study with another seven. The direct effect ofPD on behavior 
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with BI partialled out was larger than when BE was partialled out (5.2% versus 2.4%), 
suggesting that BE did capture more information than BI. 
Intention-PBC interaction on behavior 
Only a few studies ever reported the interaction effect at the individual level, whether 
significant or not. To test the interaction effect at a meta-analytic level, each behavior's 
"intendability" (i.e., mean intention score) was tested as a moderator ofPBC's unique effect. 
The corresponding hypothesis is for behavior generally more intended to be performed, the 
PBC's unique effect was larger. If a behavior is not intended, whether it is controllable or not 
is irrelevant. 
It was found that for behavior more intended, the unique effect ofPBC on behavior 
was stronger (p =.293，K=\9, N= 7>A22,p<.05). Across operationalization ofPBC, the 
standardized p‘s are .247 {K= U,N= 1327,/7<.05) and .686 (K=S,N= 2095,p<.001) for PD 
and PD+PC respectively. PC's p is not available since there is only one study such study 
with sufficient information. This finding supports that the hypothesized intention-PBC 
interaction indeed exists and with considerable magnitude. Moreover, the interaction effect 
was more prominent when PC items were included in a PBC scale. Due to insufficient data, 
BE/BI distinction was not considered in testing intention-PBC interaction, as evident in the 
modified Figure 3f. 
Relationship between belief-based measure and direct measure 
The sample size weighted mean correlation between belief-based PBC measure 
(control beliefs weighted by perceived power) was .425 (K= l2,N= 2287,j^<.001). When 
operationalized as PD the correlation is .259 (K=2, N=4S3,p<.00l). The mean correlation 
for PC measure is .059 (K = 2, N= 259, n.s.). For a mixed measure the mean correlation is 
.440 (K=S,N= 1545,p<.001). It contradicts with the prediction that PC-beliefcorrelation is 
greater than PD-belief correlation. 
Discussion 
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The results suggest that the PD/PC distinction is theoretically meaningful and 
empirically non-negligible. Although not all findings are in the expected patterns, and some 
hypotheses could not be tested due to insufficient data, the results strongly encourage 
researchers to clearly define what they mean by PBC (PD or PC) and behavioral intention 
(BE or BI) and then operationalize accordingly. 
Overall predictive power ofTOPB and PBC 
The overall predictive power ofTOPB and the improvement due to PBC were found 
considerable in magnitude (40.1% and +5.3% in predicting intention; 23.8% and +2.1% in 
predicting behavior). It lends support to both theoretical researchers and applied social 
scientists to continue develop behavioral model with TOPB as a starting framework (e.g., 
Taylor & Todd, 1995a). 
Effect of a behavior's controllability 
The moderator effect of a behavior's controllability (either measured by perceived 
difficulty, perceived control, or both) hypothesized by Ajzen (1991; Madden et al., 1992) is 
supported in a wide variety ofbehaviors. It was found that PBC has a strong effect only for 
behaviors not under complete volitional control. The moderator effect was found even for the 
relation between PBC and intention, a relation explicitly hypothesized to be nonexistent by 
Madden et al. (1992) and Fishbein and Stasson (1990). More important, the moderator effect 
of a behavior's controllability is stronger when PC items were included. 
The moderator effect of a behavior's "difficulty" (as measured by mean rating on 
perceived difficulty) on the unique effect of perceived difficulty on intention is not expected. 
This raised the theoretical question that why a construct as simple as perceived difficulty has 
this somewhat interactive effect in affecting human behavior. If perceived difficulty can be 
viewed as a measure of self-efficacy (Schwarzer, 1992; Terry & 0,Leary, 1995), then the 
present finding suggests that self-efficacy might have stronger effect on intention for 
behaviors that are difficult to perform than for easier behaviors. 
I 
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This finding also has some applied implications. It strongly supports that we can 
predict when perceived behavioral control is relevant, by examining the mean PBC rating a 
behavior received. One may argue that it costs little to include PBC measure in every 
questionnaire. It is true for the short direct measure ofPBC, but not so for the belief-based 
measures with several control beliefs plus corresponding perceived powers. Identification of 
underlying beliefs, not one's perception of control, directly tells us what to target for when 
developing intervention program to promote socially desirable behaviors. 
Operationalization ofPBC 
It was found that perceived difficulty had a stronger unique effect on behavioral 
intention. On the other hand, perceived control had negligible effect on intention. This 
finding echoes at study level the findings in previous research (Sparks et al., 1997; Terry & 
0'Leary, 1995). This is partly consistent with the hypothesis that the informational basis of 
perceived difficulty and perceived control are different. It is probable that perceived 
difficulty is mainly influenced by internal factors like ability and information. The negligible 
effect ofperceived control suggests the position that perceived control is less influenced by 
perception of internal factors than perceived difficulty. 
When predicting behavior, perceived difficulty still has a significant direct effect 
(3.3%). This cannot be explained by the argument of information basis, and is different from 
Terry and 0'Leary's (1995) finding. However, it is consistent with the Health Action Process 
Approach (Schwarzer, 1992), which posits effect of self-efficacy not mediated by intention. 
Operationalization of intention 
In general, PBC are more predictive ofBI than BE (9.7% versus 2.8%). This is not 
expected based on the information argument. The finding was similar to Netemeyer and 
Burton's (1990). They also expected a stronger PBC-BE link but foundjust the opposite as 
in the present study. When predicting behavior, PBC's unique effects were similar whether 
BE or BI was partialled out. This is not expected because BE is hypothesized to be a more 
immediate antecedent ofbehavior than BI. Moreover, the present result differ from 
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Netemeyer and Burton's (1990). They found a direct PBC-behavior link only when BE was 
partialled out. However, the next section will show that when PBC is differentiated in 
perceived difficulty and perceived control, the results are more interpretable. 
Putting BE/BI distinction and PD/PC distinction together 
As shown in Figure 2e, perceived difficulty had a much stronger effect on BI than on 
BE (8.9% versus 1.7%). Moreover, perceived difficulty's direct effect on behavior when BI 
was partialled out was stronger than when BE was partialled out (5.2% versus 2.4%). This 
again supports the notion that perceived difficulty captures the influence ofintemal factors 
and hence is more related to BI, and supports the notion that BE captures more information 
and hence mediates more perceived difficulty's effect than BI does. Perceived control had 
negligible effect on BI and BE, supporting the position that perceived control relatively less 
related to internal factors. The finding also suggests that the nonsignificant control-intention 
link found by Sparks et al. (1997) and Terry and O'Leary (1995) holds both for pure intention 
and pure expectation. 
When effect ofpure intention measure was partialled out, perceived control appears to 
have a stronger unique effect on behavior than perceived difficulty (7.1% versus 5.2%). 
However, the different is rather small and is based on only one study measuring control. 
Therefore, the present finding suggests an instructive inadequacy that the construct perceived 
control (as measured in TOPB studies) received little focused attention. Future research 
should devote more efforts to empirically examine the construct unconfounded with 
perceived difficulty. Nevertheless, based on existing data, it is suspected that perceived 
control might indeed have a stronger direct effect on behavior when compared to perceived 
difficulty. More research is necessary to investigate this issue. 
PBC-intention interaction 
The present results indirectly suggest a strong intention-PBC interaction. PBC,s 
direct effect appears to be largest when a behavior is most intended. This finding is important 
because it supports the more complex version of Ajzen's TOPB (1991) with results based on 
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a large sample and hence with greater power. Despite the initial failure and hence subsequent 
ignorance, PBC in deed interacts with intention in predicting behavior, as found by Terry and 
0'Leary(1995). 
The findings on interaction effect also support the PD/PC distinction. The interaction 
effect is smallest when PD scale was used. This suggests that most of the hypotheses in 
TOPB that describe the role ofPBC are more appropriate for pure control measure than for 
perceived difficulty. 
Belief-direct correlation 
Last, it was found that unexpectedly control beliefs were more related to perceived 
difficulty than with perceived controllability. This is contradictory to the view that PC 
captures more information than PD and hence more influenced by underlying beliefs. 
Nevertheless, this further supports the aforementioned ad hoc notion that PC was more 
comprehensive and hence less stable. Whatever the direction, consistent with the other 
findings in the present study this relation lends support to the PD/PC distinction. 
Overall discussion 
Considering all the findings, some main implications can be derived. First, by itself 
perceived difficulty appears to possess all the effects ofPBC hypothesized by Ajzen (1991). 
Incidentally, in Ajzen's recent studies with colleagues (e.g., Reinecke et al., 1996)，the 
measurement used was usually a pure difficulty measure. It seems possible that TOPB can be 
refined by dropping out the control aspect and explicitly accepting that the third variables 
added to TORA is perceived difficulty, without changing the long-existing hypothesized 
relationships. 
Second, when predicting intention, perceived difficulty consistently had a stronger 
effect than perceived control. This difference was found whether predicting pure intention or 
expectation. The findings to a certain extent supports the notion that perceived difficulty is 
an aspect of self-efficacy (Schwarzer, 1992; Terry & 0'Leary, 1995). A finding not expected 
but does not seriously affects adoption of this notion is the consistent direct effect of 
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perceived difficulty on behavior, and difficulty-intention interaction on behavior. This 
suggests that even when unconfounded with perceived control, perceived difficulty might still 
have complex effects in addition to the direct effect on intention. 
Third, when unconfounded with perceived difficulty, perceived control appears to 
have little effect on intention. This does not suggest Sparks et al.'s (1997) notion that 
perceived control was influenced both by internal and external factors. Fourth, the limited 
number of studies testing the control-behavior link did not allow strong conclusion to be 
drawn. Nevertheless, the strong control-behavior link found based on the single study 
strongly urges ftiture studies to examine the impact ofPC/PD distinction on PBC-behavior 
relationship. 
Fifth, the present study revealed that the intention-expectation distinction can 
contribute to help clarify the difficulty-control distinction. As shown in Figure 3e, if 
replacing BI with BE one would draw very different conclusions regarding perceived 
difficulty's effect. The intention-expectation distinction has received considerable attention 
in the field of attitude-behavior relationship (e.g., Gordon, 1989，1990，1991; Coumeya & 
McAuley, 1994; Sheppard et al., 1988). Incorporating this distinction into TOPB will enrich 
the understanding of constructs perceived control and perceived difficulty. 
Implications for future studies 
The present study leads to several implications for future studies. First, it urges 
researchers to clearly define what they mean by PBC as well as intention when testing TOPB. 
The conceptual problem with treating PD and PC as the same construct has been questioned 
reasonably by some researchers and the present findings suggests that this often neglected 
issues indeed deserve attention. Equally important, the researchers should operationalize 
accordingly. 
This is not merely a theoretical issue but also have practical implication. When an 
applied social scientist want to develop strategy to promote say paper recycling, one way is to 
identify beliefs that underlie this act. If one want to introduce organizational changes to 
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increase paper recycling but used perceived difficulty and related beliefs as PBC, the outcome 
is not as effective as focusing on perceived control and expectation, which can give insight 
what external factors (e.g., organization system) might hinder or facilitate recycling behavior. 
Second, the present finding cast some doubts on the predictive value of perceived 
control in TOPB. In nearly all cases, perceived control have negligible unique effects on 
intention and behavior. Moreover, the present findings suggest that pure PD measure is more 
related to underlying control beliefs. To advance our understanding ofPD and PC, some 
efforts must be devoted to examine the information basis ofPD and PC. This can verify 
whether the central assumption of different antecedents is indeed empirically supported. 
Procedures similar to that adopted by Gordon (1990, 1991) in investigating the information 
basis ofBE and BI can be used. Moreover, however operationalized, PBC scale has low 
internal consistency when compared to attitude and norm measures. More reliable 
measurements need to be developed, instead of simply asking how much control an 
individual believes to have. As suggested by Skinner (1996), even among psychologists the 
term control is very complex and multifaceted. Instead of the common items, Skinner 
suggests that the "measures must be more precise than common language" (1996，p.562). 
Third, the BE/BI and PD/PC interaction suggests that in formulation a theory of 
behavior, we should clarify whether we are talking about intention or expectation or both. 
This does not necessarily lead to a complex theory with attitude, subjective norm, BE, BI, PD 
and PC, two more variables than the existing version ofTOPB. As long as with reasonable 
theoretical reasons as well as empirical supports, one can choose to discard (say) BE and 
(say) PD and develop a refined TOPB. What is argued is conceptual clarity, especially when 
empirically supported. 
Fourth, the present study urges future research to investigate the relationship between 
PD (as measured by generic items) and self-efficacy (Bandura, 1995), and between PC (as 
measured in TOPB) and the large number of control-related constructs conceptualized by 
other researchers (see the comprehensive review by Skinner, 1996). By clarifying the 
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conceptual meaning PBC, it becomes easier to link TOPB with those two well-established, 
well-studied, and well-applied areas. We can benefit from broad existing empirical findings 
and theoretical knowledge, without committing errors like using findings on self-efficacy as 
support for hypothesizing effect of perceived control. Besides possible theoretical 
advancement, insight for applied researchers is likely because all three fields aforementioned 
rooted strongly in applied social sciences. 
Fifth, from an applied perspective, finding a stronger relationship between perceived 
difficulty and control beliefs implies that to develop behavioral intervention, one should pay 
more attention to perceived difficulty instead of perceived control. No matter how influential 
perceived control was on intention and/or behavior, if we cannot find a way to influence 
perceived control, it is practically less useful than perceived difficulty that can be 
manipulated in some concrete ways. 
Finally, when predicting a pure intention measure or a pure expectation measure, a 
mixed perceived behavioral control scale with both perceived control and perceived difficulty 
items included is the most predictive one when compared to the other two pure measures (PC 
and PD). Applied researchers might argue that it is justifiable to gain predictive power at the 
expense of construct clarity. This position has its merit, and adopting which positions (gain 
predictive power versus obtaining conceptual clarity) depends to a large extent on one's 
personal taste. 
In short, the intention-expectation and difficulty-control distinctions in the present 
study are for the sake of conceptual clarity, which can lead to genuine parsimony not faulted 
by unclear constructs, and probably more effective intervention in applied research. Without 
refinement of constructs in the theory of planned behavior, we cannot maximize the utility of 
the vast amount of empirical data, and cannot meaningfully and fruitfully expand TOPB and 
further our understanding ofhuman behavior. 
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Footnotes 
1 It is noted that some researchers proposed a desire-expectation distinction (e.g., Fishbein & 
Stasson, 1990; Norman & Smith，1996). However, this distinction received relatively less 
attention and will not be considered in the present studies. 
2 • 
It is noted that reversed results do exist, though sparse. Netemeyer and Burton (1990) found 
that in predicting voting behavior, intention is a stronger predictor of expectation. 
3 In their article examining the dimensionality ofPBC scale, Sparks et al. (1997) reported the 
used ofboth intention and expectation in their instrument in study 2. However, they 
reported only the regression result of predicting intention and not expectation. 
4 The variants were also used, like behavioral controllability, perceived controllability, and 
others. In practice wildcard character was used. For example, to search perceived 
behavioral control, perceived behavioral control* was actually used in the computerized 
search. 
5 A database provided through Firstsearch, available on internet in the author's university. 
6 The multiple R for TORA was not of interest in the present study. They were used to 
calculate the required semipartial correlation. 
7 Although coding was carried out before the publication of Sparks et al.'s (1997) article, the 
coding scheme is consistent with their factor analysis results. 
8 It is acknowledged that Bagozzi (1992) proposed the theory of trying that refined the notion 
of"intention" into "intention to try." Judged from the connotation, it is believed that in the 
present context items like “I will try to perform behavior X” represents a conscious plan, as 
in “I will make an attempt to perform behavior X". Therefore, “I will try to perform 
behavior X" was classified as a measure ofBI. 
9 Gender composition, mean age, and subject background are not the main foci of the present 
study. Moreover, further analysis shows that they have no significant effect on the PBC's 
unique effect on intention and on behavior, p>.05. 
iG Follow-up analysis shows that self-report measure ofbehavior indeed led to a higher 
unique effect ofPBC. However, the analysis also shows that differentiating the 
measurement ofbehavior does not change the conclusion regarding the effects of 
moderators in the main study. The only problem is that the only study that used a pure 
control measure used self-report behavior, and hence might inflated the unique effect of 
perceived control on behavior. 
11 Feldt and colleagues (e.g., Feldt et al., 1988) have developed techniques to aggregate 
Cronbach's alphas and test the homogeneity. A simpler and more straightforward technique 
were adopted here for exploratory purpose. Moreover, applying their techniques yielded 
similar estimates, in the range of .65 to .71, and all tests ofhomogeneity were rejected at 
p<.05. Their techniques would lead to similar conclusions. 
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Table 1 
Descriptive information of studies 
Sample size Sample size 
K Mean~~Total K Mean~~Total 
U1 studies m ^3~~26525~~Behavior measurement 
)BCoperationationalization Self-report 46 172 7913 
PD 44 246 10820 Observed 12 199 2393 
PD+PC 48 253 12143 Mixed 1 395 395 
PC 7 346 2419 Not measured 50 316 15824 
Others 9 107 959 Participants mean age 
Uncodable 1 184 184 11-20 15 260 3902 
ntention operationalization 21-30 13 150 1949 
BE 37 294 10875 31-40 18 428 7695 
BE+BI 11 358 3939 41-50 1 102 102 
BI 56 197 11042 51+ 2 225 449 
Others 2 131 261 Not codable 60 207 12428 
Uncodable 3 136 408 Gender composition 
3ehavioral domain All males 9 392 3524 
Consumer 5 82 410 1-25% females 2 48 95 
Dishonest 6 113 678 25.1-50% females 19 278 5274 
Education (student) 6 151 908 50.1-75% females 19 267 5073 
Education (teacher) 1 99 99 75.1-99% females 13 113 1469 
Environment 3 594 1783 All females 22 230 5064 
Ethic 2 147 294 Uncodable 25 241 6026 
Exercise 18 390 7019 Sample source 
Health-B/TSE 2 61 121 College students 54 155 8383 
Health-Dieting 17 323 5493 General public 26 480 12484 
Health-Drug/Smoke 7 241 1688 Special 29 195 5658 
Health-Hygiene 5 82 408 “ 
Health-Parenting 4 250 998 
Health-Sex 14 270 3774 
Health-Weight 2 130 260 
Helpful 4 144 574 
Leisure 4 82 328 
Miscellaneous 9 188 1690 
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Table 2. Effect ofTOPB and PBC for the whole data set. 
K N~~Effect~~95 % CRI Sampling~~Chi-square 
error(%) 
Predict intention 
TOPB 103 25897 40.1*** 13.6-80.5 7.28 1414.95*** 
PBC 103 25897 5.3*** 1.2-32.2 7.10 1450.42*** 
Predict behavior 
TOPB 46 5877 23.8*** 5.9-53.9 22.3 205.85*** 
PBC 46 5877 2.1* 1.0-15.3 26.8 171.57*** 
Note. K = number of studies; N = total sample size; effect: denotes the percentage of 
variance explained; CRI = credibility interval in terms of percentage of variance 
explained; Chi-square tests the homogeneity of the effect sizes within a group; 
*n<.05, **2<.01, ***E<.001. 
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Table 3. 
Descriptive statistics of mean PBC ratings 
Sample size Mean 
K Mean Total Unweighted Weighted SD 
All studies 61 260 15881 1.12 1.13 .854 
PBC 
operationalization 
PD 21 237 4975 1.51 1.53 .773 
PD+PC 24 361 8656 .91 .87 .653 
PC 6 375 2250 .93 1.27 1.245 
Behavioral domain 
Education(student) 4 58 233 1.01 .94 .311 
Education(teacher) 1 99 99 .45 .45 n/a 
Environment 2 761 1522 1.94 1.94 .010 
Ethic 1 178 178 1.70 1.70 nI^ 
Exercise 13 467 6077 1.07 .77 .595 
Health-B/TSE 2 61 121 1.89 1.90 .326 
Health-Dieting 1 334 334 -1.61 -1.61 n/a 
Health- 4 121 485 .99 1.24 1.804 
Drug/Smoke 
Health-Hygiene 5 82 408 1.18 1.18 1.092 
Health-Parenting 3 290 870 .99 1.48 .670 
Health-Sex 13 285 3705 1.51 1.50 .505 
Leisure 4 60 238 .66 .66 .559 
Miscellaneous 8 190 1521 .82 1.28 .693 
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fable 4 
iVeighted mean PBC rating for each tvpe ofPBC operationalization and each tvpe ofbeahvioral domain 
PD PD+PC PC 
3ehavioral K n N M K n N M K n N M 
iomain 
3du (student) 4 58 233 .94 
Sdu (teacher) 1 99 99 .45 
Environment 2 761 1522 1.94 
Ethic 1 178 178 1.70 
Exercise 1 483 483 .65 10 546 5459 .77 1 135 • 135 1.45 
^ealth-B/TSE 2 61 121 1.90 
H[ealth-Dieting 
health- 1 485 485 1.24 
Drug/Smoke 
Health-Hygiene 2 81 162 2.07 3 82 246 .60 
Health-Parenting 1 590 590 1.95 2 140 280 .52 
Health-Sex 10 313 3134 1.60 1 312 312 .99 2 130 259 .94 
Leisure 4 82 328 .66 
Miscellaneous 8 190 1521 1.28 
Note. K = number of studies; n = average sample size, N = total sample size; M = weighted mean; PD = 
Perceived difficulty; PC = Perceived control. 
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Table 5. Uniaue Effect ofPBC across operationalization ofPBC. 
K N~~~Effect~~~95 % CRI Sampling~~Chi-square 
error(%) 
Predict intention 
PD 41 10580 3.5*** 2.7-28.7 6.83 600.53*** 
mixed 48 12143 9.2*** 0.3-30.5 12.4 386.82*** 
PC 7 2419 0.1 0.1-3.9 11.9 58.70*** 
Predict behavior 
PD 16 1835 3.3* 0.6-19.3 27.5 58.10*** 
mixed 23 3373 1.7 1.5-14.5 22.9 100.65*** 
PC 1 184 7.1*** ny^ a • n/a 
Note. K = number of studies; N = total sample size; effect: denotes the percentage of 
variance explained; CRI = credibility interval in terms of percentage of variance 
explained; Chi-square tests the homogeneity of the effect sizes within a group; 
*E<-05, **e<.01, ***n<-001. 
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Table 6. Unique Effect ofPBC across operationalization of intention. 
~~^ N~~Effect~~95 % CRI Sampling Chi-square 
error(%) 
Predict intention 
BE 33 10566 2.8*** 2.8-27.8 5.46 604.69*** 
mixed 11 3939 2.9*** 1.6-21.7 4.53 242.99*** 
BI 55 10851 9.7*** 0.2-33.5 13.6 405.00*** 
Predict behavior 
BE 9 1208 2.4* 2.4-22.4 17.5 51.46*** 
mixed 1 786 0.0 n/a n/a n/a 
BI 35 3800 2.8* 0.1-13.0 39.1 89.62*** 
Note. K = number of studies; N = total sample size; effect: denotes the percentage of 
variance explained; CRI = credibility interval in terms of percentage of variance 
explained; Chi-square tests the homogeneity of the effect sizes within a group; 
*e<.05, **2<.01, ***p<.001. 
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Table 7. Effect ofIntention，s and Control,s Operationalization on Predicting Intention. 
~K N~~mQct~~95 % CRI Sampling Chi-square 
error(%) 
BE 
PD 24 7450 L7** 1.7-20.3 7.35 236.42*** 
PD+PC 6 2452 9.6*** 0.0-38.5 4.37 137.33*** 
PC 2 503 0.0 0.0-12.1 9.74 20.53*** 
BE+BI 
PD 6 1245 11.9*** 5.2-21.4 37.9 15.85*** 
PD+PC 3 1172 3.2*** 0.0"14.2 13.3 22.63*** 
PC 2 1522 0.0* 0.0-0.2 27.7 7.21*** 
BI 
PD 11 1885 8.9*** 0.2-40.9 8.56 128.47*** 
PD+PC 35 7978 10.8*** 1.3-29.2 18.1 193.51*** 
PC 3 394 1.0* 0.1-13.0 98.0 3.07 
Note. K = number of studies; N = total sample size; effect: denotes the percentage of 
variance explained; CRI = credibility interval in terms of percentage of variance 
explained; Chi-square tests the homogeneity of the effect sizes within a group; 
*n<.05, **e<.01, ***e<.001. 
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Table 8. Effect ofIntention's and ControFs Operationalization on Predicting Behavior. 
K N~~M^ct~~95 % CRI Sampling Chi-square 
error(%) 
BE 
PD 9 1208 2.4** 2.4-22.4 17.5 51.46*** 
PD+PC - - - - - . 
PC • • • - 一 • 
BE+BI 
PD - - - - - -
PD+PC 1 786 0.0 n/a n/a n/a 
PC^  - • — — — • 
BI 
PD 7 627 5.2*** 5.2-5.2 100 7.00 
PD+PC 21 2504 2.7** 0.6-16.0 28.5 73.57*** 
PC 1 135 7.1*** n/a n/a n/a 
Note. K = number of studies; N = total sample size; effect: denotes the percentage of 
variance explained; CRI = credibility interval in terms of percentage of variance 
explained; Chi-square tests the homogeneity of the effect sizes within a group; 
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Figure 2. Schematic Representation of 
Research Questions. 
Figure 2a Figure 2e 
f~TORA >1 . [Difficulty].. 
(Attitude + ^Intention]_•(Behavior) T ^ • ••••...* 
L Norm) j ^ ^ ^ *\ "---.v ^ 
* / ^^^!jT^"^ [ BE )~~^Behavior 
“ P B C " “ ^ K ^ ^ ^ , / � - . " < " 
^ [ Control •'' 
Figure 2b 
Difficulty] [ Control ) [Difficulty ... 
氺丨 丨氺 氺/ * W^ *"" 
r'H / I ““m~V^Behavior l 
> ^ 1 > > ^ _ z ; : : : > ^ ~ 




controllability _. _^ 
V / Figure 2f 
Figure 2c 
BE X Difficutly - - - J Behaviorl 
DifficultyJ^ ) 
^ ^ " f ^ 4 ( BI X PifficutIT)-*- — Behavior 
Intention]——>Behavi^  
y ^ ^ ^ ^ ( BE X Cont r^ • • • ^ ^ehavior 
^ConfroTV"^ * 
[BI X Contr^__^Behavior) 
Figure 2d 
r ^ ^ - - , * 
V w ^ i i h i ^ £ ^ ^ ^ 
* 
(PBC ] ^ |^ontrol belief^^~^Diffi^^ 
*\ ^^ "^^ ^^  Perceived 
[~~m~~]~~^Behaviorl � P o w e r y^->( Control : 
Note: * Paths to be tested. BI: Behavioral intention; BE: Behavioral expectation; TORA: Theory of 
Reasoned Action; PBC: Perceived behavioral control. For 2a, 2c, 2d, and 2e, the paths starting from 
PBC, control, or difficulty represents their unique effects, with relevant variables partialled out. 
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Figure 3. Schematic Representation of 
Research Questions. 
Figure 3a Figure 3e 
(~TORA""^^1 ^ , fDifficultyl 
(Attitude + ~>(l ,on]~~^Behavior] [ T ---...24 
V Norm) j / ^ > ^ • \ / '--.. , 
5 V ^ ^ ; ^ ^ ( BE ) _ ^ B e h a v i o r 
^ " P B C ~ ^ V ^ ^ ^ , OO^s.) : , ; " ' 7 
^ [ Control •‘ 
Figure 3b 
Difficulty] [ Control ] [Difficulty). 
-.265： 二 - ' ? ^ ^ : ^ 、 . . ； ^ 
「 亡 7 ^ … … 4 ^ J--BT-y^B^h^ 
^ y ^ 7 ^ , l . o / � z ^ ^ 
[ P B C ] v _ j 4 [ l n t e n t i o n ] / [Behavior) ( Control Z 
-.2lk |-A2l 
Behavior's 
controllability „ . ，广 
V / Figure 3f 
Figure 3c 
广"~Intention~^^ .247 Difficulty ^ Y 
V ^ \ , , A • Behavior 
3 入 ^ ^ ^ � I Difficulty I 
Intention 1——^Behavior] 
0 - l / s ) ^ - ^ 广 Intention � . 6 8 6 
Control z — 
A > Behavior 
PC + PD J 
Figure 3d ^ ^ 
PBC ... 
2 A """--^ -4 
‘ ^ t ^ ^ > ^ B ^ E i g m i g 
259 
PP^ /^ ontrol belie^<^Difficulty 
L - ^ ^ ^ > - ^ 8 X 
9.7 \ ^ ^ Perceived 
(~m~)~^Behavior] ^ Power yi<-^(^ontrol , 
.O59fe) 
Note: BI: Behavioral intention; BE: Behavioral expectation; TORA: Theory ofReasoned Action; PBC 
Perceived behavioral control; PC: Perceived control; PD: perceived difficulty. For 3a, 3c，3d，and 3e， 
the paths starting from PBC, control，or difficulty represents their unique effects, with relevant 
variables partialled out, expressed in terms of percentage of variance explained. For 3b and 3f，the 
regression coefficients are presented. For 3g, the simple correlations are listed. Unless noted by (n.s.) 
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Appendix B 
Using the delta method to derive a semipartial correlation's variance 
The procedure for the two predictor case is outlined below, and is readily extendable to the 
three predictor case. Let sr^ be the semipartial correlation ofadding variable X2 to x! in 
(f* 一 y> y* 、 
predicting Xo. Then ,巧=。）��；‘ (Cohen & Cohen，1983). Hence, sr^ can be treated as a 
V i - � 
ftmction of roi, r。:，and r^^： f{r,, ,r,^ , r , ^ ) = ( � ' ^ ! ^ ‘ ) ( ^ 。 瓜 Olkin & Finn, 1995). The 
V l - ^ 1 2 
variance of sr^ is then given by var^ f{r,, ,r,^ ,r^) = aOa', where a = (•^尽尽),and 
. a"oi � d r \ 2 
� is the variance-covariance matrix of r^ ,^ r^ 2, and r!2. The formula for 0 ' s elements are 
/ 2 \ 
given by Olkin & Finn (1995). The result for this case i s� (1 — r,^ ,^ ^ )^ + (l - r,,^)r,,^j/ n, 
where ro(12) is the multiple correlation using x! and & to predict 〜，and n is the sample size. 
The procedure is similar for the three predictor case. 
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